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Abstract. Farming is a most important resource of income for Indians and which has significant impact in the Indian
economy. Yield and quality delivery is extremely important for Crop development should higher. As a result, suitable
environment and also moisture in the crop beds can play a significant role in crop manufacture. The majority of
irrigation is done using traditional methods of the stream flows from one ending to the other. Variable humidity
levels in the field may result from such a supply. A planned irrigation structure can help to improve the management
of the water system This research presents a terrain-specific programmed water system that reduces manual labor
while optimizing water usage and enhancing crop productivity. The Arduino kit is used to create the setup, along
with a moisture sensor and a Wi-Fi section. Our preliminary configuration is linked to a “cloud framework” and
data is collected. Cloud services then analyze the data and make appropriate recommendations.
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1. Introduction

India is a horticultural country with a population of more than 1.3 billion people, with horticulture employing roughly 75%
of the workforce Agriculture is an important source of income for Indians, and it has had a significant blow on the Indian
economy. Farmers have a wide range of options from which to select reasonable soil crop products. Regardless, developing
these crops for maximum production and quality is a highly skilled process. It can be better with the use of cutting-edge
support. Crop productivity is increasing as a result of increased water use. At the moment, computerization is one of the
most important aspects of human life because it gives us peace, eases our burdens, and saves us time. We intend to create
a structure that will assist farmers in automatically providing water to plants based on their needs and the soil's present
water humidity. Moisture sensors and Arduino chips are used to create a smart water system. We bury a moisture sensor
in the soil as part of the system, which notifies the system to the quantity of water in the soil. Software created in C
language will verify the quantity of water required by a plant, given specified values in the program. The software
automates the flow of water from a submersible pump until a specified threshold value is achieved if the moisture level
is lower than the amount of water required by the plant. This guarantees that the crop has gotten the correct amount of
water without requiring physical labor or generating waste. It improves water efficiency, reduces irrigation water costs,
and offers a smart irrigation system.

2. Embedded Systems

Embedded system are personal computers that are part of bigger system and execute a portion of their functions. Such
systems include auto transferable organize systems, automatic forms organize systems, cellular phones, and compact sensor
controllers, to name a few. From ultra-small PC-based devices to massive systems testing and regulating complicated
operations, embedded systems span a wide spectrum of personal computers. Embedded systems have a presence in the vast
majority of personal computers. Embedded systems are used by 98 percent of all registered units nowadays.
ARDUINO: Arduino IDE [5] is free software developed in Java that runs on a number of platforms including Windows,
Mac OS X, and Linux. The IDE allows you to create code in a specific environment with language rules importance and
other features that make coding simpler, and then load your code onto the device with a single click. [1] The Arduino
UNO is a low-cost Arduino board that is widely accessible. The Arduino is a microcontroller-based rooted structure. The
Arduino’s pins are used to read and write values to the system. Microcontrollers come in a variety of shapes and sizes. A
few of them, such as the Netmedia's BX-24, Parallax Basic Stamp, MIT's Handyboard and Phidgets have similar
functionality, however Arduino has the following advantages:

» Economical.

» Cross-Platform (Linux / Unix, MacQOS, Microsoft Window).

» Environment for programming that is simple and straightforward.
o hardware and Software that are open source and extensible.
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3. Literature Review

On the computerization of “irrigation systems” agenda, there has been an Internet of Things of research work done.
Other technologies (other microprocessors, different algorithms) were employed to get at different findings. Several
scientists have experimented with irrigate system structure or programmable water sprinkling. To evaluate the soil quality
and amount of water, they picked precise measures. They also looked into different energy sources for the sensors. The
researchers also went through the technologies for developing a sensor system as well as the layout of a control structure
in great detail. A mechanized water delivery system for metropolitan areas, according to an article, may be utilized to
properly manage [2] water assets. The goal of this method is to renovate farming advance through the use of programming
segments and the construction of the framework's required components. The structure is evergreen and focuses on
maintaining the paddy field's good state. Another centre is controlled by one central centre. The RF module's main
limitations are that it can only deliver messages to the essential point and [3] control the system.

4. System Design

Soil Humidity Sensor: The Soil humidity Sensor is a sensor that is linked to a water structure framework organizer and is
used to test soil mugginess gratified in the source sector before every planned water system occasion and sidesteps the
cycle if dampness is done a consumer classified fixed plug. Per quarter section (160 acres) of land for a location. Moisture
is measured at every six inches to 48 inches depth, depending on the sensor technology used, or sometimes just at 12, 24,
and 36 inches. The various depths differ from one company to the next and from one sensor type to the next. Two to four
sensors per quarter section would be ideal.

FIGURE 1. Soil Moisture Sensor

Specifications:

* Inuse voltage: 3.3V~5V

« Dual output mode, more accurate analogue output

» Has a fixed bolt hole for convenient installation

» Has a power indication (red) and a digital switching output indicator (green)

» Having LM393 comparator chip, stable

+ Panel PCB Dimension: Approx.3cm x 1.5cm

+ Soil Probe Dimension: Approx. 6cm x 3cm

+ Cable Length: Approx.21cm

+ VCC: 3.3V-5V

* GND: GND

e DO stands for digital output interface (0 and 1)

» AO stands for "analogue output interface."
Connections:

e VCC connectto 3.3V-5V
e  GND connect to GND
e DO digital value output connector (0 or 1)
e AO analog value output connector
Irrigation system design: Relays, humidity sensors, fig 2. An ESP 8266 module, a solenoid valve, and a water pump
are all connected to the controller. When the soil humidity falls below a predetermined level, the message is sent to the
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microcontroller solenoid opens the value and the water runs. The clamminess sensor module and 1ts electrical structural
design. The soil humidity sensor is made up of two parts that enable electricity to flow through the soil. The resistance
value is used to determine the humidity. There will be a less value resistance when there is more water, and the humidity
level will increase.

ESP 8266
module

Solenoid valve 1

FIGURE 2. Irrigation System Design

Data Acquisitions: Data acquisition is the process of processing various electrical or electronic contributions from
devices such as state circuit, sensors, transfers, clocks and strong s with the purpose of testing, breaking down, or perhaps
regulating frameworks and processes. Information security instrument kinds include PC sheets, data loggers, instruments,
yield modules, outline recorders, and 1/0 modules, input modules. Humidity in the Soil In this study, data is collected using
sensors. Use of sensors: The Soil humidity Sensor (SMS) is a sensor it detects the moisture content of the soil and is
connected to the irrigation categorization controller. The soil humidity sensor determines the humidity pleased of soil and
displays which it on the relieve. Based on the place being watered and the region in which it is irrigated, threshold
estimation is defined at the start. After a specified wait time, the soil dampness sensors read the assessment once. The
sensor stops reading the assessment when the dampness level above user defined porch and the manage is passed to the
“Arduiano” which activates the force and starts watering the method. Decision Regarding Threshold Value: Soil water is
used after the soil dampness sensor is obscured. At least one inch of water is stored in soil.

e The soil & soil dampness sensor should be left out in the sun twenty-four hours during which time if it rains the

recipe should be restarted

o  After twenty-four hours, the soil moisture value is read and set as a threshold value. Reduce the humidity by 20%

to allow some time for the water to come in.

5. Work Flow Chart
The Arduino equipment works with an irrigation structure depending on the Internet of Things (IoT). Figure 1 depicts
it is entire operation. First, a moisture sensor doorsill evaluation is performed depending on crop requirements. The sensor
continuous humidity reading is then compared to the threshold values. If the humidity value is less than the threshold,
irrigation will continue. Fuzzy logic controller is used to compute input parameters (e.g., soil moisture, temperature and
humidity) and to produce outputs of motor status. When the threshold value is reached, the pump is automatically turned
off by sending signals via the Arduino kit.
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FIGURE 3. Fuzzy logic based smart irrigation system using loT

6. SYSTEM IMPLEMENTATION

Microconmoller |
LD screen e {Arduino, - Relay = Wizer pump
Raspbery pi eac) |
Sensor module —— =i PC Laptop
|
Power supply

FIGURE 4. System Implementation

To connect the water pump to the microprocessor, the Arduino chip is linked with a bread panel. Soil humidity sensor
is linked to an Arduino equipment to obtain dampness readings from farm soil. The collected values are then compared to
moisture level thresholds, and the pump is button on or off accordingly.

7. Data Analysis

Data examination is an approach for gathering and composing information in order to obtain useful data from it. Data
Collection: Soil Moisture Sensors operate on the Dielectric permittivity principle. The dielectric permittivity of the soil is
the amount of electricity that can pass through it. The dielectric permittivity of the soil is proportional to the amount of
water present. As a result, by measuring the dielectric permittivity, we could determine the moisture content of the soil.
Soil Moisture Sensors are buried and are linked to an Arduino chipset at the other end. After a predetermined time, interval,
the soil moisture sensor reads the dielectric permittivity of the soil. The values are delivered to the Arduino chip and
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displayed on the computer accordingly. Data Analysis: The Tasks to be taken before determining whether the threshold
value is set at the beginning of the process are as follows:

» The water flow is opened once the soil dampness sensor is put in the soil. On the soil, a lowest
amount of one inch of water is allowed to stand.

» The process has to be resumed if it rains at this interval, which is in sunlight for twenty-four hours.

» The dampness value be recorded by the closing stages of twenty-four hours and the threshold value
is set with a 20% deviation from the moisture value

8. Conclusion

The majority of India's land is used for agriculture. Agricultural outputs require irrigation. The crop production is better
and more properly watered fields. As a result of this effort, a “smart irrigation system based on Internet of things” with a
humidity sensor has been developed. It can monitor the humidity content of the soil in the farm and create moisture data
using sensors. As a result, the system makes irrigation-based decisions to start the water pump and redirect the flow of the
“pump motor for irrigation”. A well-designed structure may irrigate a field with less water. For improved yields, the crop
is able to be kept at its appropriate moisture threshold levels.
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